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Abstract. Investigating the possibilities for in vitro plant modeling by using the calogenesis 
technique is one of the ways to exploit cell plasticity – the vegetable type, which plant biotechnology 
now offers an alternative for obtaining biomass as a source of raw material in various industries. One 
of the known plants cultivated by humans since ancient time, and recognized in the contemporary 
period as a dedicated source of plant material for different industries, because it has properties that 
recommend its use in food, medicine and beekeeping, is savory (Satureja hortensis L.). Our 
preliminary experimental research aimed at investigating the possibility of in vitro modeling of savory 
(Satureja hortensis L.) by using the calogenesis technique. This paper presents the experimental 
results which have been achieved by investigating the possibility of practical achievement, both by 
establishing aseptic cultures using savory (Satureja hortensis L.) seeds, and also by in vitro modeling 
of savory (Satureja hortensis L.) explants, considering the leaf, cotyledon, epicotyl, hypocotyl and 
radicle, in under to obtain callus by the influence of exogenous phytohormones (BA, TDZ and 2,4-D). 
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INTRODUCTION 
 
The valorification of savory (Satureja hortensis L.) plants in food is done, both by 
using fresh or dried leaves with the role of aromatic spices for pickles or canned meat and also 
by using the seeds for culinary flavoring. Savory (Satureja hortensis L.) plants, are sources 
with an important phytotherapy both in veterinary and human medicine, because of their 
expectorant, astringent, stomachic and tonic properties. Savory (Satureja hortensis L.) is also 
plant specie from which honeybees can gather nectar and pollen (Gursoy et al., 2009, Pârvu, 
1997). 
The specialty literature has some scientific information that is focused on the 
identification, extraction and the uses of savory (Satureja hortensis L.) plants substances 
(Bezić et al., 2009, Gursoy et al., 2009, Pârvu, 1997). But in the new context of socio – 
economic and environment conditions, the finding of identification and innovative solutions is 
clearly needed in order to produce raw materials that are independent from climatic factors 
changes (CachiŃă–Cosma et al., 2004, Mulabagal et al., 2004). Current plant biotechnology 
offers solutions in order to obtain raw plant materials, which are consistent, both with the 
principles of environmental protection and the food industry (Mulabagal et al., 2004). 
One solution offered by plant biotechnology today that has the theoretical potential to 
become an effective and economically viable way to capitalize savory (Satureja hortensis L.) 
is calogenesis (Mulabagal et al., 2004, Tepe and Sokmen, 2007). 
Given the above, the practical interest in verifying the theoretical potential offered by 
plant biotechnology using the calogenesis technique for savory (Satureja hortensis L.) 
valorification is justified. As a result, our preliminary experimental research aimed at 
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investigating the possibility of in vitro modeling of savory (Satureja hortensis L.) using the 
calogenesis tehnique. 
 
MATERIALS AND METHODS 
 
The biological material used to initiate the research consisted of savory (Satureja 
hortensis L.) seedes obtained by conventional horticultural methods and in their dormant 
phase. The plants obtained from the seeds were used as explants sources. 
Savory (Satureja hortensis L.) explants were of the type: leaf, cotyledon, epicotyl, 
hypocotyl and radicle (CachiŃă, Cosma et al., 2004, Mitra et al., 2005, Mulabagal et al., 
2004). 
Methods of surface aseptisation of the biological material. Savory (Satureja 
hortensis L.) seed surface aseptisation, was carried using six treatments (Tab. 1). The 
treatments (Mitra et al., 2005), implementation scheme consisted of: 
- using a 30% hydrogen peroxide (H2O2) solution or a 5% sodium hypochlorite 
(NaClO) solution for 02'30'', 05'00'' or 15'00'', 
- washing with distilled aseptisated H2O for 05'00'', 
- submersion in 96˚ ethylic alcohol (C6H12O6) for 00'20'', 
- washing with distilled aseptisated  H2O for 05'00'' (Badea and Săndulescu, 2001, 
CachiŃă–Cosma et al., 2004). 
 
Tab. 1 
Variants of surface treatments tested for savory (Satureja hortensis L.), seed aseptisation  
in order to investigate the possibility of it’s in vitro modeling using the calogenesis  technique 
 
Substances Variants 
of surface 
treatment 
 
H2O2 30% 
 
NaClO 5% 
 
 
Distilled H2O 
 
C6H12O6 96˚ 
 
Distilled H2O  
T 1 02’30’’ 00’00’’ 05’00’’ 00’20’’ 05’00’’ 
T 2 05’00’’ 00’00’’ 05’00’’ 00’20’’ 05’00’’ 
T 3 15’00’’ 00’00’’ 05’00’’ 00’20’’ 05’00’’ 
T 4 00’00’’ 02’30’’ 05’00’’ 00’20’’ 05’00’’ 
T 5 00’00’’ 05’00’’ 05’00’’ 00’20’’ 05’00’’ 
T 6 00’00’’ 15’00’’ 05’00’’ 00’20’’ 05’00’’ 
 
The removal of toxic substances was made after the end of each aseptisation treatment 
with distilled aseptisated H2O by washing three times for 10'00''/ wash (Badea and 
Săndulescu, 2001, CachiŃă–Cosma et al., 2004). 
The artificial nutritive substrates used for preliminary experimental research on 
investigating the possibility of in vitro modeling of savory (Satureja hortensis L.) using the 
calogenesis technique, were based on Murashige and Skoog nutritional substrates formula 
(Murashige and Skoog, 1962). 
The artificial nutritive substrates used for savory (Satureja hortensis L.) seed 
inoculation and plant production consisted of Murashige and Skoog (Murashige and Skoog, 
1962), nutritional basic substrate, supplemented by the addition of agar 8 g/l and sucrose 20 
g/l (Murashige and Skoog, 1962, Qian et al., 2009). 
The artificial nutritive substrates tested for in vitro modeling of savory (Satureja 
hortensis L.) explants, in order to obtain callus under the influence of exogenous 
phytohormones had as a distinctive feature the presence or absence of either BA or TDZ 
cytokinins, or the 2,4–D auxin (Tab. 2) (Badea and Săndulescu, 2001, CachiŃă–Cosma et al., 
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2004, Mitra et al., 2005, Mulabagal et al., 2004, Qian et al., 2009, Tepe and Sokmen, 2007). 
The pH values of the nutritive mediums were adjusted to 5.7 before the autoclaving (Mitra et 
al., 2005).  
 
Tab. 2 
Variants of nutritive mediums tested for in vitro modeling of savory (Satureja hortensis L.),  
explants in order to obtain callus under the influence of exogenous phytohormones (BA, TDZ and 2,4-D) 
  
 
 
Abbreviations: MS =Murashige and Skoog (1962); BA=6-benzyladenine;  
TDZ=1-phenyl-3-(1,2,3 thiadiazol-5-yl)urea; 2,4-D = 2,4-dichlorophenoxyacetic acid. 
 
Growing conditions used for preliminary experimental research on investigating the 
possibility of in vitro modeling of savory (Satureja hortensis L.) using the calogenesis 
technique. The inoculated explants were incubated at the temperature of 23oC±2oC during the 
lighting period and 20oC±2oC during the darkness period, with a photoperiod of 16 h light and 
a luminous intensity of 1700 luxes. The subcultivations were made periodically at 3 weeks 
intervals (Mitra et al., 2005). 
Each experimental valiant consisted of 3 repetitions and the experiments were 
repeated 2 times. The measurements were made for each individual inoculate. There 
were determined the average value and the standard deviation for each parameter 
analyzed, at variants as compared to the control found in the same conditions. The 
statistical processing of the results was made and construed by means of the Student (t) 
test. 
 
RESULTS AND DISCUSSION 
 
This article presents experimental results which have been recorded as a result of the 
preliminary experiments investigations carried out to search into the practical possibility of 
both the establishment of aseptic culture from savory (Satureja hortensis L.), seeds and also 
the in vitro modeling of savory (Satureja hortensis L.), explants respectively leaf, cotyledon, 
epicotyl, hypocotyl and radicle in order to obtain callus under the influence of exogenous 
phytohormones (BA, TDZ and 2,4-D). 
The establishment of aseptic cultures is a fundamental condition for conducting in 
vitro experiments and, frequently, has as a critical point the dependence towards the surface 
aseptisation of the biological material that will be inoculated. 
Surface treatments tested used for savory (Satureja hortensis L.) seed aseptisation, 
have generated experimental results which showed that using a 5% NaClO solution is more 
desirable rather than a 30% H2O2 solution. Since the three treatments, which had as a first step 
in the implementing scheme, the use of 30% H2O2 solution for 02'30'', 05'00'' and 15'00'' did 
not allow the establishment of aseptic cultures. Also, experimental results have shown that 
using a 5% NaClO solution for 05'00''and 15'00'' is more preferable, because the treatment 
involving the use of 5% NaClO solution for 02'30'' did not allow the establishment of aseptic 
Cytokinins (mg/l) Auxin (mg/l) Variants of nutritive  
mediums  BA TDZ 2,4-D 
MS C 0 0.0 mg/l 0.0 mg/l 0.0 mg/l 
MS C 1 1.0 mg/l 0.0 mg/l 0.0 mg/l 
MS C 2 0.0 mg/l 1.0 mg/l 0.0 mg/l 
MS C 3 0.0 mg/l 0.0 mg/l 0.1 mg/l 
MS C 4 1.0 mg/l 0.0 mg/l 0.1 mg/l 
MS C 5 0.0 mg/l 1.0 mg/l 0.1 mg/l 
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cultures. Treatments based on using a 5% NaClO solution for 05'00'' and 15'00'' have 
generated experimental results with a 37% and 76% percentage of surface aseptizated seeds. 
The plants obtained through in vitro savory (Satureja hortensis L.) seed germination, 
were explants sources used for in vitro modeling of savory (Satureja hortensis L.) using the 
calogenesis technique. This technique consists of plant callus obtained from in vitro cultured 
explants, and mainly depends on the type of the explant and on the exogenous phytohormones 
from the nutritive substrate. 
The explant influence type on in vitro modeling of savory (Satureja hortensis L.) 
using the calogenesis technique is remarkable, because there were experimental data showing 
that depending on its reactivity there are fluctuations in the amount of callus generated (Fig. 
1-3). 
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 1.b 
Fig. 1. Time evolution for the avarage weight values of fresh obtained callus depending on the explant type  
grown on nutritive medium supplemented with BA 1.0 mg/l (1.a) or BA 1.0 mg/l and 2,4-D 0.1 mg/l (1.b) 
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 2.b 
Fig. 2. Time evolution for the avarage weight values of fresh obtained callus depending on the explant type  
grown on nutritive medium supplemented with TDZ 1.0 mg/l (2.a) or TDZ 1,0 mg/l and 2,4-D 0.1 mg/l (2.b) 
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Fig. 3. Time evolution for the average weight values of fresh obtained callus  
depending on the explant type  grown on nutritive medium supplemented with 2,4-D 0.1 mg/l 
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The exogenous phytohormones influence on in vitro modeling of savory (Satureja 
hortensis L.) using the calogenesis technique is substantial, since experimental data have been 
recorded (Fig. 1.a., Fig. 2.a. and Fig. 3), highlighting the fact that depending on it (BA 1.0 
mg/l, TDZ 1.0 mg/l or 2,4-D 0.1 mg/l), there are very significant fluctuations in the amount of 
callus generated. Also, the influence of exogenous phytohormones combinations on in vitro 
modeling of savory (Satureja hortensis L.) using the calogenesis technique is clear, since 
there were experimental data (Fig. 1.b. and Fig. 2.b.), indicating that depending them (BA 1.0 
mg/l and 2,4-D 0.1mg/l or TDZ 1.0 mg/l and 2,4-D 0.1 mg/l), there are significant 
fluctuations in the amount of callus generated. 
Analyzing the time evolution of the average weights values of fresh calluse obtained 
on nutritive substrates supplemented with BA 1.0 mg/l (Fig. 1.a.) or with BA 1.0 mg/l and 
2,4-D 0.1 mg/l (Fig. 1.b.) revealed that the weakest reactivity was recorded from cotyledon 
type explants, and better reactivity was recorded from radicle type explants. While analyzing 
the time evolution of the average weights values of fresh calluse obtained on nutritive 
substrates supplemented with TDZ 1.0 mg/l (Fig. 2.a.) or TDZ 1.0 mg/l and 2,4-D 0.1 mg/l 
(Fig. 2.b.) revealed the fact that worst reactivity had all cotyledon type explants, and the 
highest reactivity all hypocotyl type explants. 
In vitro modeling of explants using the calogenesis technique is a modern 
biotechnology research direction that may provide the solution towards the proliferative 
potential of savory (Satureja hortensis L.) cells as a in vitro new source of plant biomass. 
Based on the experimental data recorded the interdependent relationship between the 
type of explant and exogenous phytohormones can be observed. Depending on their 
combination the balance point can find in order to ensure getting a minimum (Fig. 3) or 
maximum (Fig. 2.a.) quantity of plant callus. 
 
CONCLUSIONS 
 
The experimental results recorded from our preliminary experimental research aimed 
at investigating the possibility of in vitro modeling savory (Satureja hortensis L.) using the 
calogenesis technique, revealed the following: 
 in vitro modeling of explants (leaf, cotyledon, epicotyl, hypocotyl, radicle) in order to 
obtain callus under the influence of exogenous phytohormones (BA, TDZ and 2,4-D), is 
possible; 
 the establishment of aseptic cultures from savory (Satureja hortensis L.), seeds can be 
done effectively by applying the aseptisation treatment based on using a 5% NaClO solution 
for 15'00''; 
 explants that generated the largest quantities of plant callus were mainly those of 
hypocotyl or radicle type; 
 TDZ exogenous phytohormones generated the largest quantities of plant callus, 
regardless of the explant type; 
 the amount of callus obtained from in vitro modeling of explants is dependent on both 
the content of exogenous phytohormones and on the explant type. 
Investigating the possibility of in vitro modeling of savory (Satureja hortensis L.) 
using the calogenesis technique generated experimental results contributing to the spectrum 
realization for proliferative plant cell potential as an alternative source of plant biomass. 
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